The present investigation was carried out because little work has been done to elucidate the problems concerning the lymphatic spread of bronchogenic carcinoma. The question, whether the treatment of carcinoma of the bronchus by lobectomy rather than by pneumonectomy is based on sound pathological principles, needed clarification. It was also felt that the establishment of a surgical-pathological classification for the purpose of prognosis and assessment of various forms of treatment, as has been donz for cancer at other sites, was long overdue. Furthermore, the anatomy of the intrapulmonary lymphatic pathways described in the past are no longer tenable in the light of our present knowledge of the bronchial and segmental anatomy of the lungs.
Rouviere (1932) , in his classic Anatomie des Lymphatiques de l'Homme, gives an excellent description of the mediastinal lymphatic pathways and nodes, but that of the interlobar and intrapulmonary nodes is inaccurate and his work does not divide the lymph flow into lobar or segmental distribution. Since that time few contributions have been made in this field; papers by McCort and Robbins (1951) , Weinberg (1951) , Borrie (1952) , and that by Brock and Whytehead (1955) have touched on this subject. But all of these authors, with the exception of Borrie, reiterate, on the whole, Rouviere's statements on either the lymphatic anatomy or the drainage of the lungs.
METHOD OF INVESTIGATION
One hundred specimens of lung resected for bronchogenic carcinoma were examined. Of these 71 were pneumonectomies and 29 were lobectomies. They constitute a continuous series, except for three cases which were not investigated, as a growth was not suspected at the time of the operation.
* An enlarged version of a paper read to the Thoracic Society in London in March, 1955. Each spezimen while still fresh and unfixed was carefully cleared of all the visible lymph nodes, and their relationship to the nearest bronchus was noted and charted on a diagram (Fig. 1) .
Vascular involvement was also looked for and p.eces of pulmonary vein were sent for histological examination where invasion seemed most likely. Visceral or parietal pleural infiltration was noted and again microscopic confirmation was sought. And, lastly, the situation and extent of the growth were carefully recorded.
Each lymph node was then sectioned after fixation and two slides were made of each gland. A serial section of each lymph node was not done, as it would have entailed an insurmountable amount of work.
In all, 753 lymph nodes were histologically examined, which means an average of 7.5 lymph nodes per specimen. Borrie, who undertook a similar investigation, found five lymph nodes per specimen.
The growth itself was also examined and was described as being one of four types (Table I) . Salzer and others (1952) 160 resected cases Higginson (1953) 62 pneumonectomies Brock and Whytehead (1955) (Simpson, 1929) to 94% (Willis, 1953 There was a total of 53 left-sided growths.
Of these 28 growths were involving the upper lobe 15 ,, ,
upper and lower lobes
On this side more lower lobe carcinomata invaded also the upper lobe than on the right side. The nodes around the upper lobe bronchus and its segmental branches often show metastases from such neoplasms.
The noteworthy features on this side were as follows. There was only one paratracheal and one para-aortic node invaded. In both of these cases the advanced upper lobe growth gave rise to extensive lymphatic invasion, and both patients died within four months of the operation. This seems to confirm the general opinion that on the left side few growths drain upwards alongside the trachea. Unlike the right side, upper lobe carcinomata have given rise to metastases in the subcarinal gland. It may be that here the lymphatic drainage crosses over to the other side to continue upwards in the right superior mediastinum. Radiological appearances in advanced cases often show this contralateral spread. Warren and Drinker (1942) demonstrated in dogs that the greater portion of the total pulmonary lymphatic flow passes up into the right paratracheal chain, while only a small amount from the left upper lobe drains upwards in the left superior mediastinum. Weinberg (1951) , who has been investigating the lymphatic flow by vital staining, using a 4% solution of Pontamine sky blue at the time of operation, noticed staining of the nodes in the opposite hemithorax in two cases in which death occurred 11 days after pulmonary resection. The cross-staining had been carried through the subcarinal and anterior mediastinal lymph nodes. It must also be remembered that the right para-and pretracheal nodes medial to the vena azygos do extend on occasions as far over to the left as the arch of the aorta (see Fig. 3 ) and are thus in close proximity to the subaortic glands. Fig. 7 demonstrates a metastasis in a right " scalene node," while the primary is situated in the left upper lobe.
The important area from the surgical point of view on the left side is the collection of lymph nodes lying between the upper and lower lobe bronchus in the main fissure. This constitutes the " lymphatic sump," to use Borrie's phrase, on the left side. It is indicated by a circle in Fig. 5 and lies between the bold rules in Table IV . The lymph node situated above the apical lower lobe segmental bronchus and the node lying along the inferior border of the lingular bronchus belong to this group. These nodes frequently showed malignant infiltration from both upper and lower lobe growths. As on the right side, except for one instance, no upper lobe growth metastasized below this level.
The nodes below the aortic arch in the region of the recurrent laryngeal nerve and the ligamentum arteriosum were nearly always present, and involvement was in the majority of cases caused by upper lobe tumours. It is invasion of these nodes which causes recurrent laryngeal nerve paralysis in the more advanced cases.
The other interesting finding was the frequent invasion of the node situated between the anterior segmental bronchus and the lingular bronchus of the upper lobe in close proximity to the superior pulmonary vein. It was this node which was frequently invading this vessel, necessitating intrapericardial ligation at the time of operation.
To sum up, the lymphatic spread on the left side ( Fig. 8) (Fig. 10) . This makes it seem likely that malignant emboli arise more often in the smaller and thinner-walled vessels at the periphery of the lung (Fig. 11) . Aylwin (1951) found intimal invasion in 40% of cases on examining the slides made from previous resections. But he states that a figure nearer to 60% can be reached by careful dissection. The incidence of vascular involvement in this series was only 30%.
A SURGICAL-PATHOLOGICAL CLASSIFICATION It was felt that a classification, such as has been so successfully established for cancer at other sites, was urgently needed for carcinoma of the bronchus. If any form of treatment of this disease is to be compared with any other therapeutic methods, it is essential to employ some scheme by which the extent of the growth and the lymphatic and vascular involvement are re- MODIFIED Salzer (1951) proposed such a classification:
A Cases: Growth confined to the lung. B Cases: The tumour has reached the visceral pleura, but has not infiltrated it.
C Cases: The growth has infiltrated by continuity the neighbouring structures, e.g., chest wall, pericardium, oesophagus, etc. (Fig. 12 ). There will then be the added risk of pleural metastases and spread across the fissures via lymphatic channels which Ninfo (1950) has been able to demonstrate. The other modification deemed necessary was the introduction of an extra category indicating confirmed vascular involvement, as this makes the prognosis obviously worse. Such cases are designated as V cases. Fig. 13 illustrates by examples the application of this classification. Wurnig (1954) Table VIII shows the analysis of the two types according to the suggested classification. According to these findings there is statistically no difference between the two types where the extent of the growth and the lymphatic involvement are concerned. The demonstrable vascular involvement is slightly higher with central growths. This may, however, be due to the difficulty of demonstrating vascular invasion in the small peripheral vessels.
SUMMARY
A hundred* specimens of lungs, resected for bronchogenic carcinoma, have been dissected to determine the site and extent of the growth, and vascular and lymphatic involvement.
The findings and conclusions drawn from this investigation are:
(1) The incidence of lymph node involvement in the 100 cases was 75%.
(2) There is a constant lobar lymphatic drainage, which is described in detail.
(3) Lobectomy for bronchogenic carcinoma, where technically feasible, is a sound procedure from the pathological point of view.
(4) A comparison of lymphatic invasion rates between the different lobes shows that tumours of the lower lobes on each side have a greater tendency to metastasize than those of the upper lobes, and that if the tumour transgresses the fissure the invasion rate rises significantly.
(5) A surgical-pathological classification, as has been established for cancer at other sites, is proposed. It records the extent of growth, the lymph node infiltration, and the vascular involvement. The purpose of the scheme is to allow comparisons to be made between different forms of treatment, study the different behaviour of the histological types of growths, and assess in future the prognosis of each case.
(6) With the aid of this classification the 100 resected cases have been analysed and the following findings ascertained:
(a) Of the squamous carcinomata 37.2% showed either no lymphatic involvement or only infiltration of the intrapulmonary nodes as compared with 17% of the undifferentiated carcinomata. (b) The mediastinal lymph node involvement of the two types was 34% as compared with 60.7% (squamous carcinoma to undifferentiated carcinoma).
(c) There was also a difference in the incidence of vascular involvement 23.7% to 40% (squamous to undifferentiated carcinomata).
(d) There was no significant difference between the histological types where the extent of growth was concerned.
(e) The peripheral tumours behave in exactly the same way as the central tumours where the extent of the growth and the lymph node involvement are concerned. The vascular infiltration is only slightly more frequent in the central growths, but this may be due to difficulty in demonstrating invasion in the small peripheral vessels, which is thought to occur more frequently, for reasons stated.
(7) The observation that squamous cell carcinomata are more often centrally than peripherally located (66% to 34%) and the adenocarcinomata are in the majority of cases peripheral tumours agrees with the observations by other authors.
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